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PREFACE 


This  report  is  prepared  under  guidance  contained  in  the  Recommended 
Guidelines  for  Safety  Inspection  of  Dams,  for  Phase  I  Investigations. 
Copies  of  these  guidelines  may  be  obtained  from  the  Department  of  the 
Army,  Office  of  Chief  of  Engineers,  Washington,  D.C.  20314. 

The  purpose  of  a  Phase  I  investigation  is  to  identify  expeditiously 
those  dams  which  may  pose  hazards  to  human  life  or  property.  The 
assessment  of  the  general  condition  of  the  dam  is  based  upon  visual 
observations  and  review  of  available  data.  Detailed  investigations  and 
analyses  involving  topographic  mapping,  subsurface  investigations, 
material  testing,  and  detailed  computational  evaluations  are  beyond  the 
scope  of  a  Phase  I  investigation;  however,  the  inspection  is  intended  to 
identify  any  need  for  such  studies  which  should  be  performed  by  the 
owner. 

In  reviewing  this  report,  it  should  be  realized  that  the  reported  con¬ 
dition  of  the  dam  is  based  on  observations  of  field  conditions  at  the 
time  of  inspection  along  with  data  available  to  the  inspection  team.  In 
cases  where  the  reservoir  was  lowered  or  drained  prior  to  inspection, 
such  action,  while  improving  the  stability  of  the  dam,  removes  the 
normal  load  on  the  structure  and  may  obscure  certain  conditions  which 
might  otherwise  be  detectable  if  inspected  under  the  normal  operating 
environment  of  the  structure. 

It  is  important  to  note  that  the  condition  of  the  dam  depends  on  numer¬ 
ous  and  constantly  changing  internal  and  external  factors  which  are 
evolutionary  in  nature.  It  would  be  incorrect  to  assume  that  the 
present  condition  of  the  dam  will  continue  to  represent  the  condition  of 
the  dam  at  some  point  in  the  future.  Only  through  frequent  inspections 
can  unsafe  conditions  be  detected  and  only  through  continued  care  and 
maintenance  can  these  conditions  be  prevented  or  corrected. 

Phase  I  inspections  are  not  intended  to  provide  detailed  hydrologic  and 
hydraulic  analyses.  In  accordance  with  the  established  Guidelines,  the 
spillway  design  flood  is  based  on  the  estimated  "Probable  Maximum 
Flood"  for  the  region  (greatest  reasonably  possible  storm  runoff),  or 
fractions  thereof.  The  spillway  design  flood  provides  a  measure  of 
relative  spillway  capacity  and  serves  as  an  aid  in  determining  the  need 
for  more  detailed  hydrologic  and  hydraulic  studies,  considering  the 
size  of  the  dam,  its  general  condition  and  the  downstream  damage  poten¬ 
tial. 

The  assessment  of  the  conditions  and  recommendations  was  made  by  the 
consulting  engineer  in  accordance  with  generally  and  currently  accepted 
engineering  principles  and  practices. 
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PHASE  I  INSPECTION  REPORT 
NATIONAL  DAM  INSPECTION  PROGRAM 


BRIEF  ASSESSMENT  OF  GENERAL  CONDITION 
AND  RECOMMENDED  ACTION 


Name  of  Dam: 


Size: 

Hazard  Classification; 
Owner: 


State  Located: 
County  Located: 
Stream: 

Date  of  Inspections: 


Johnson's  Pond 
NDI  ID  NO.  MD-11 

Intermediate  (1930  acre-feet,  16.5  feet  high) 
High 

City  of  Salisbury 
P.0.  Box  791 

Salisbury,  Maryland  21801 

Maryland 

Wicomico 

Wicomico  River 

July  10,  1980  and  August  5,  1980 


Based  on  the  visual  inspection,  available  records,  past  opera¬ 
tional  performance,  and  in  accordance  with  the  guideline  criteria  estab¬ 
lished  for  these  studies,  Johnson's  Pond  dam  is  judged  to  be  in  good 
condition. 


The  dam  is  constructed  across  the  full  width  of  the  North  Prong  of 
the  Wicomico  River  in  Salisbury,  Maryland.  ^The  dam  consists  of  a 
concrete  and  steel  ogee  spillway,  wingwalls,  and  a  clay  fill  embankment 
constructed  on  either  side  of  the  spillway.  Including  the  lengths  of 
clay  fill  embankments  shown  on  the  contract  drawings  of  the  dam,  the 
total  length  of  the  dam  is  580+  feet.  The  concrete  and  steel  structure 
is  comprised  of  a  300  foot  long  ogee  spillway  with  wingwalls  at  the  left 
and  right  abutments.  According  to  the  dam  crest  survey,  the  lowest  point 
along  the  clay  fill  is  elevation  14.5  and  is  located  adjacent  to  the 
right  wingwall.  The  crest  elevation  of  the  ogee  spillway  is  +11.1,  and 
a  30  foot  long  notch  with  a  crest  elevation  of  10.6  is  located  in  the 
middle  of  the  spillway.  Three  sluice  gates  are  located  in  the  spillway 
directly  below  the  notch. 

The  water  level  in  Johnson's  Pond  is  normally  maintained  at  eleva¬ 
tion  +11,  the  crest  elevation  of  the  ogee  spillway.  The  water  level  can 
be  controlled  by  opening  any  of  the  three  manually  operated  sluice  gates. 
The  gates  are  normally  opened  once  a  year  during  the  winter  to  lower  the 
water  level  by  approximately  6  feet.  This  is  done  to  expose  and  kill 
plants  growing  on  the  bottom  of  the  pond.  The  water  level  was  lowered 
one  foot  below  the  crest  elevation  for  this  inspection  so  that  the 
condition  of  the  ogee  spillway  could  be  checked. 

Several  cracks  were  noted  in  the  concrete  of  the  ogee  spillway  and 
the  wingwalls,  but  the  cracks  are  not  considered  large  enough  to 
adversely  affect  the  structural  stability  of  the  dam  at  this  time.  The 
two  largest  cracks  were  noted  on  the  wingwalls,  extending  through  the 


JOHNSON’S  POND 
NDI  ID  NO.  MD-11 


walls  from  Che  spillway  crest  to  the  top  of  the  wingvell.  The  crack  in 
the  left  wingwall  is  approximately  0.25  inch  wide  and  the  crack  in  the 
right  wingwall  is  approximately  0.5  inch  wide.  Cracking  is  responsible 
for  a  piece  of  concrete  being  displaced  on  the  upstream  side  of  the 
spillway  along  a  joint  located  20+'  left  of  the  spillway  notch.  No 
displacement  was  noted  along  any  other  cracks  in  the  spillway,  and  no 
water  was  noted  seeping  through  the  cracks  on  the  downstream  side  of  the 
spillway.  Minor  spalling  of  the  concrete  was  noted  on  the  crest  of 
spillway  near  the  left  wingwall. 

*  According  to  the  hydrologic  and  hydraulic  analyses,  the  Johnson's 
Pond  embankment  will  overtop  by  0.4  foot  for  a  duration  of  10  hours 
during  a  flood  equaling  50  percent  of  the  Probable  Maximum  Flood  (PMF). 
The  analyses  indicate  that  the  Johnson's  Pond  spillway  can  pass 
approximately  432  of  the  PMF  before  overtopping  commences.'  Dam  breech 
analyses  suggest  that  failure  of  the  Johnson's  Pond  dam  would  raise  water 
levels  in  the  industrialized  area  between  Isabella  Street  and  U.S.  Route 
50  by  less  than  one  foot  over  the  water  surface  that  would  have  existed 
just  prior  to  failure.  It  is  judged  that  this  nominal  rise  in  flood 
levels  would  not  significantly  increase  the  hazard  to  loss  of  life  than 
that  already  existing  prior  to  dam  failure.  Therefore,  the  spillway  of 
the  Johnson's  Pond  dam  is  rated  as  inadequate,  but  not  seriously 
inadequate. 

The  following  remedial  measures  are  recommended  to  be  accomplished 
by  the  Owner: 

1.  Conduct  a  hydrologic  and  hydraulic  study  to  determine  what 
remedial  measures  are  necessary  to  provide  adequate  capacity 
of  the  spillway. 

2.  Repair  the  cracks  which  extend  through  the  right  and  left 
wingwalls  from  the  crest  of  the  ogee  spillway  to  the  top  of 
each  wingwall. 

3.  Repair  the  cracks  noted  in  the  ogee  spillway  before  the 
cracks  enlarge. 

4.  Raise  the  embankment  to  the  design  elevation. 

5.  Carefully  inspect  the  ogee  spillway  for  additional  cracks, 
seepage  through  cracks  or  displacement  of  concrete  along  the 
cracks  at  least  once  a  year  while  the  water  level  is  down. 

6.  Develop  a  formal  warning  system  to  alert  downstream  residents 
in  the  event  of  emergencies. 
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PHASE  I  INSPECTION  REPORT 
NATIONAL  DAM  INSPECTION  PROGRAM 

JOHNSON'S  POND 
NDI  ID  NO.  MD-11 

SECTION  1 

PROJECT  INFORMATION 


1.1  General. 


a.  Authority.  The  Dam  Inspection  Act,  Public  Law  92-367, 
authorized  the  Secretary  of  the  Army,  through  the  Corps  of 
Engineers,  to  initiate  a  program  of  inspection  of  dams 
throughout  the  United  States. 

b.  Purpose.  The  purpose  of  the  dam  inspection  program  is  to 
determine  if  the  dam  constitutes  a  hazard  to  human  life  or 
property. 

1.2  Description  of  Project. 

a.  Dam  and  Appurtenances.  Johnson's  Pond  dam  consists  of  a 
concrete  and  steel  ogee  spillway,  wingwalls,  and  a  clay  fill 
embankment  constructed  on  either  side  of  the  spillway. 
According  to  the  profile  of  the  dam  shown  on  the  contract 
drawings,  the  total  length  of  the  dam,  including  the  clay 
fill  embankments,  is  580+  feet.  The  concrete  and  steel  ogee 
spillway  is  300  feet  long.  The  low  point  elevation  along  the 
clay  fill,  noted  adjacent  to  the  right  wingwall,  is  14.5;  the 
elevation  of  the  wingwalls  is  16;  the  crest  elevation  of  the 
ogee  spillway  is  11.1;  and  the  elevation  of  a  30  foot  long 
notch  located  in  the  center  of  the  ogee  spillway  is  10.6.  The 
water  level  in  Johnson's  Pond  is  normally  maintained  at  the 
crest  elevation  of  the  ogee  spillway.  The  water  level  can  be 
lowered  by  opening  three  manually  operated  sluice  gates 
located  below  the  notch  in  the  ogee  spillway. 

b.  Location.  The  dam  is  constructed  across  the  North  Prong  of 
the  Wicomico  River  in  Salisbury,  Maryland  approximately  0.6 
mile  upstream  of  the  Route  50  bridge.  Johnson's  Pond  is  shown 
on  U.S.G.S.  Quadrangle,  Salisbury,  Maryland,  at  latitude  N 
38°  22'  24”  and  longitude  W  75°  36'  6".  A  location  map  is 
included  as  Plate  E-l. 

c.  Size  Classification.  Intermediate  (1930  acre-feet,  16.5  feet 
high) . 
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d.  Hazard  Classification.  High  Hazard.  There  are  businesses 
and  residences  along  the  Wicomico  River  downstream  of  the  dam 
which  could  be  damaged  in  a  flood  resulting  from  a  dam 
failure.  The  embankment  and  bridge  carrying  Isabella  Street 
over  the  Wicomico  River  700  feet  downstream  of  the  dam  could 
also  sustain  damage  from  a  flood. 

e.  Ownership.  City  of  Salisbury,  P.0.  Box  791,  Salisbury, 
Maryland  21801 

f.  Purpose  of  Dam.  Recreation. 

g.  Design  and  Construction  History.  The  dam  was  constructed  in 
1936  by  the  Federally  funded  Works  Progress  Administration. 
According  to  profiles  and  typical  sections  of  the  dam  shown 
on  the  contract  drawings,  the  dam  is  580+  feet  long,  includ¬ 
ing  the  300  foot  long  ogee  spillway,  wingwalls,  and  clay  fill 
embankments  on  either  side  of  the  spillway.  The  ogee  spill¬ 
way  is  20  feet  wide  at  the  base  and  is  constructed  in  between 
two  lines  of  steel  sheet  piles.  The  steel  sheet  piles  extend 
100  feet  outside  the  wingwalls  on  either  side  of  the 
spillway. 

h.  Normal  Operating  Procedure.  Johnson's  Pond  is  normally  main¬ 
tained  at  the  spillway  crest  elevation  of  +11.  The  sluice 
gates  are  usually  opened  during  the  winter  to  lower  the  water 
level  enough  to  expose  and  kill  plants  growing  on  the  bottom 
of  the  pond. 


Pertinent  Data. 


a.  Drainage  Area. 


42  square  miles 


b.  Discharge  at  Dam  Site. 


6800  cfs  (outflow  at 
elevation  14.5) 


c.  Elevation  (Feet  above  m.s.l.). 


Top  of  Dam 


Normal  Pool 

Upstream  Invert  Outlet  Works 
Downstream  Invert  Outlet  Works 
Streambed  at  Centerline  of  Dam 
Maximum  Tailwater 
Downstream  Toe  (Bottom  of 
concrete  on  ogee  spillway) 


16.0  (design) 

14.5  (low  point  on  clay 

fill  embankment) 
11.1  (spillway  crest) 

2.5 
2.5 
-5.0 


+8.0 


-8.0 


d.  Reservoir  Length. 


Normal  Pool 
Top  of  Dam 


7700  feet 
12400  feet 


e.  Storage  (Acre-Feet). 

Normal  Pool 
Top  of  Dam 

f .  Reservoir  Surface  (Acres). 

Normal  Pool 
Top  of  Dam 

g«  Dam. 

Type 

Length 

Height 

Top  Width 


Volume  of  Fill 
Side  Slopes 
Zoning 

Impervious  Core 
Cutoff 

Grout  Curtain 
h.  Outlet  Works. 

Type 

Pipe  Size  and  Material 


Entrance  Invert 
Exit  Invert 

Type  and  Number  of  Gates 
Type  of  Energy  Dissipator 


i.  Principal  Spillway. 

Type 

Crest  Elevation  of  Spillway 
Length  of  Spillway 
Crest  Elevation  of  Notch 
in  Spillway 

Length  of  Spillway  Notch 
Cutoff 


900 

1930 


104 

274 


Clay  fill 
580+’ 

16.5*  (low  point  on  clay 
fill  embankment) 

70+'  at  the  wingwalls 
to  200+'  at  the  natural 
bank 

11000  cu.yds. 

Unknown 

None 

None 

Steel  Sheet  Piling 
None 


Pressure  type 

Three,  48  inch  square 

openings  formed  in 

concrete  of  ogee  spillway 

2.5 

2.5 

Three,  48  inch  square 
sluice  gates 
Concrete  toe  of  ogee 
spillway 


Ogee  Spillway 
11.1 

300'  (including  notch) 
10.6 

30' 

Steel  Sheet  Piling 
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SECTION  2 
DESIGN  DATA 


Data  Available.  The  available  information  was  provided  by 
the  State  of  Maryland,  Water  Resources  Administration.  The 
information  consists  of  a  revised  set  of  contract  drawings 
dated  August  1,  1936  and  a  limited  amount  of  design  computa¬ 
tions  and  correspondence  relative  to  design  of  the  dam. 

(1)  Hydrology  and  Hydraulics.  A  limited  amount  of  hydrologic 
and  hydraulic  computations  are  available. 

(2)  Embankment .  The  only  information  available  is  shown  on 

the  contract  drawings. 

(3)  Appurtenant  Structure.  The  only  information  available  is 
shown  on  the  contract  drawings. 

Design  Features. 

(1)  Embankment.  According  to  the  contract  drawings,  the 
embankment  on  either  side  of  the  ogee  spillway  is 
comprised  of  clay  fill.  Steel  sheet  piling  which  was 
driven  for  the  upstream  side  of  the  ogee  spillway  extends 
approximately  100'+  from  the  wingwalls  into  the 
embankments  on  either  side  of  the  spillway.  The  top 
elevation  of  the  sheet  piling  is  +5  and  the  bottom 
elevation  ranges  from  -2  to  -15.  The  fill  cannot  be 
differentiated  from  natural  ground,  but  based  on  the 
contract  drawings,  the  clay  fill  extends  approximately 
140  feet  from  the  wingwalls  on  either  side  of  the 
spillway. 

(2)  Appurtenant  Structures.  The  appurtenant  structures  of 
the  dam  consist  of  the  ogee  spillway  and  the  outlet 
works.  The  concrete  and  steel  ogee  spillway  is  300  feet 
long  and  has  a  30  foot  long  notch  at  its  center.  The  ogee 
spillway  is  constructed  in  between  two  lines  of  steel 
sheet  piling  having  a  top  elevation  of  +5  on  the  upstream 
side  and  a  top  elevation  of  0  on  the  downstream  side.  The 
outlet  works  consist  of  three,  48  inch  square  openings 
equi-spaced  below  the  spillway  notch  and  three  48  inch 
square  sluice  gates.  The  gate  stems  are  located  on  a  deck 
constructed  above  the  spillway  notch.  The  water  level  in 
Johnson’s  Pond  can  be  lowered  by  opening  the  gates. 

Design  Data. 

(1)  Hydrology  and  Hydraulics.  Limited  design  data  are 
included  in  the  available  design  computations. 


(2)  Embankment  and  Appurtenant  Structures.  The  only  design 
data  available  are  shown  on  the  contract  drawings. 

2.2  Construction.  Construction  of  the  dam  was  completed  in  1936.  No 
dam  construction  records  are  available. 

2.3  Operation.  No  records  are  kept  of  the  operation  of  the  dam  or 
appurtenant  structures. 

2.4  Other  Investigations.  No  records  of  other  investigations  are 
available. 

2.5  Evaluation. 

a.  Availability.  The  contract  drawings,  the  limited  design 

computations,  and  the  correspondence  provided  by  the  State  of 
Maryland,  Water  Resource  Administration  are  the  only  data 
available. 

b.  Adequacy.  The  available  data,  not  including  any  construction 

records  or  detailed  design  calculations,  is  considered 

insufficent  to  evaluate  the  design  and  construction  of  the 
dam. 


SECTION  3 
VISUAL  INSPECTION 


Findings. 

a.  General.  The  on  site  inspection  of  Johnson's  Pond  consisted 
of: 

(1)  Visual  inspection  of  the  embankment,  abutments,  and 
embankment  toe. 

(2)  Visual  examination  of  the  appurtenant  structures. 

(3)  Evaluation  of  the  downstream  area  hazard  potential. 

Hie  specific  observations  are  shown  on  Plate  A-l. 

b.  Embankment .  The  general  inspection  of  the  embankment 
consisted  of  searching  for  indications  of  structural  dis¬ 
tress,  such  as  cracks,  subsidence,  bulging,  wet  areas,  seeps 
and  boils,  and  observing  general  maintenance  conditions, 
vegetative  cover,  erosio".  •’:.«!  other  surficial  features.  The 
contract  drawings  indicate  that  the  clay  fill  extends 
approximately  140  feet  from  the  wingwalls  on  either  side  of 
the  ogee  spillway.  Other  than  the  noticeable  projection  of 
the  fill  into  the  river  on  the  left  side  of  the  dam  the  clay 
fill  cannot  be  differentiated  from  natural  ground.  The  fill 
on  the  left  side  of  the  dam  is  covered  primarily  with  grass, 
and  trees  grow  along  the  bank.  The  fill  on  the  right  side  is 
covered  with  grass  and  trees. 

The  crest  of  the  clay  fill  embankment  was  surveyed  and  the 
variance  in  elevation  was  10  inches  between  the  high  and  low 
point  on  the  left  side,  and  was  36  inches  between  the  high 
and  low  point  on  the  right  side.  It  should  be  noted  that  the 
contract  drawings  show  that  the  clay  fill  on  both  sides  of 
the  ogee  spillway  was  to  be  constructed  even  with  the  top  of 
the  wingwalls,  or  to  elevation  16.  The  low  point  of  the  fill 
was  elevation  14.5  noted  adjacent  to  the  right  wingwall.  The 
crest  elevations  measured  on  the  left  side  of  the  dam  ranged 
from  15.1  to  15.8.  Since  there  is  no  evidence  that  any  fill 
was  removed  from  the  crest  by  natural  processes,  it  is 
presumed  that  either  the  fill  was  not  constructed  in 
accordance  with  the  contract  drawings,  or  regrading  of  the 
fill  has  been  accomplished  since  construction  of  the  dam. 

Datum  for  the  crest  survey  was  based  on  a  reference  elevation 
on  the  crest  of  the  ogee  spillway  provided  by  the  chief 
surveyor  for  the  City  of  Salisbury.  The  dam  crest  profile  is 
included  on  Plate  A-2. 


Appurtenant  Structures.  Generally,  the  appurtenant 
structures  were  found  to  be  in  good  condition.  Several 
cracks  were  noted  in  the  concrete  of  the  ogee  spillway  and  the 
wingwalls,  but  the  cracks  are  not  considered  large  enough  to 
adversely  affect  the  structural  stability  of  the  dam  at  this 
time.  The  two  largest  cracks  were  noted  on  the  wingwalls, 
extending  through  the  walls  from  the  spillway  crest  to  the 
top  of  the  wingwall.  The  crack  in  the  left  wingwall  is 
approximately  0.25  inches  wide  and  the  crack  in  the  right 
wingwall  is  approximately  0.5  inches  wide.  Cracking  is 
responsible  for  a  piece  of  concrete  being  displaced  on  the 
upstream  side  of  the  ogee  spillway  along  a  joint  located  20+ 
feet  left  of  the  spillway  notch.  No  displacement  was  noted 
along  any  other  cracks  in  the  spillway,  and  no  water  was  noted 
seeping  through  the  cracks  on  the  downstream  side  of  the 
spillway.  Minor  spalling  of  the  concrete  was  noted  on  the 
spillway  crest  near  the  left  wingwall. 

To  expose  the  spillway  for  our  inspection,  the  pond  level  was 
lowered  approximately  1  foot  by  opening  the  sluice  gates  the 
day  before  our  visit. 

During  our  inspection,  personnel  of  the  City  of  Salisbury 
manually  closed  all  three  sluice  gates,  and  the  gates 
appeared  to  function  satisfactorily.  The  gates  are  normally 
opened  at  least  once  a  year,  and  usually  during  the  winter,  to 
lower  the  water  level  in  order  to  expose  and  kill  plants 
growing  on  the  bottom  of  the  pond. 

The  crest  of  the  ogee  spillway  was  surveyed  and  the  variance 
in  elevation  was  1  inch  between  the  high  and  low  point,  not 
including  the  spillway  notch  at  the  center  of  the  spillway. 
The  low  point  elevation  was  11.1,  which  is  equal  to  the  design 
crest  elevation  of  the  spillway.  The  Dam  Crest  Profile  is 
included  on  Plate  A-2. 

Reservoir  Area.  An  urban  residential  area  surrounds  the 
impoundment.  A  community  beach  and  recreational  area  is 
located  along  the  left  shoreline  of  Johnson's  Pond 
approximately  800  feet  upstream  from  the  dam.  No  significant 
amount  of  shore  erosion  was  noted. 

Downstream  Channel.  The  downstream  channel  is  the  North 
Prong  of  the  Wicomico  River.  Its  confluence  with  the  South 
Prong  is  0.75  miles  downstream  of  the  dam.  A  railroad  trestle 
bridge  is  located  400+  downstream  of  the  dam,  and  the  bridge 
opening  at  Isabella  Street  is  700+  feet  downstream.  Approxi¬ 
mately  25  feet  upstream  of  Isabella  Street  is  a  wooden  weir 
which  extends  across  the  river  and  controls  the  tailwater 
level  of  Johnson's  Pond.  The  floodplain  downstream  from  the 


dam  is  highly  industrialized,  particularly  between  the 
Isabella  Street  bridge  and  the  Maryland  Route  50  bridge, 
located  approximately  0.6  miles  downstream  of  the  dam.  A  few 
residences  were  noted  in  the  floodplain  downstream  of  the 
Route  50  bridge. 

3.2  Evaluation.  The  visual  examination  and  observations  of  the 
Johnson's  Pond  dam  indicated  that  the  structure  is  in  good 
condition.  We  recommend  that  the  cracks  in  the  wingwalls  be 
repaired  the  next  time  the  sluice  gates  are  open  for  an  extended 
period  of  time. 


SECTION  4 

OPERATIONAL  FEATURES 
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4.1  Procedure.  There  are  no  formal  operating  prodecures  for  the  dam. 
The  pond  level  is  normally  maintained  at  the  crest  elevation  of  the 
ogee  spillway.  During  the  winter,  personnel  of  the  City  of 
Salisbury  open  the  sluice  gates  to  lower  the  water  level  approxi¬ 
mately  6  feet  to  expose  and  kill  plants  growing  on  the  bottom  of 
Johnson's  Pond. 

4.2  Maintenance  of  the  Dam.  Maintenance  of  the  dam  is  considered  to  be 
satisfactory. 

4.3  Maintenance  of  Operating  Facilities.  Maintenance  of  the  Operating 
Facilities  is  considered  to  be  satisfactory. 

4.4  Warning  System.  No  formal  warning  system  exists  for  the  dam. 
Telephone  communication  facilities  are  available  from  the 
residences  along  the  shoreline  upstream  from  the  dam. 

4.5  Evaluation.  The  overall  maintenance  condition  of  the  dam  and  its 
appurtenant  structures  is  considered  to  be  good. 
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SECTION  5 

HYDRAULICS  AND  HYDROLOGY 


Evaluation  of  Features. 


a.  Design  Data.  Correspondence  dated  January  30,  1936  and 
addressed  to  the  Water  Resources  Commission  of  Maryland  by 
the  City  of  Salisbury  indicates  that  the  spillway  for 
Johnson's  Pond  was  designed  to  carry  a  peak  discharge  of  8400 
cubic  feet  per  second  (cfs)  or  200  cfs  per  square  mile  from  a 
42-square  mile  Wicomico  River  drainage  area.  Subsequent 
review  computations  by  the  State  of  Maryland  suggests  that 
the  design  depth  of  flow  over  the  spillway  crest  was 
approximately  4  feet.  Based  upon  the  final  spillway  crest 
elevation  shown  on  August  1,  1936  contract  drawings,  the 
apparent  design  high  water  level  for  Johnson's  Pond  was  about 
IS  feet  above  mean  sea  level  when  passing  8400  cfs. 

b.  Experience  Data.  No  records  of  maximum  pool  levels  are 
available. 

In  August,  1933,  prior  to  construction  of  the  dam  for 
Johnson's  Pond  at  its  present  site,  a  major  flood  overtopped 
the  existing  bridge  and  embankment  which  formed  the  original 
dam  for  Johnson's  Pond  at  Isabella  Street  some  700  feet  down¬ 
stream  from  the  present  dam  site..  It  is  reported  that  this 
flood  event  washed  out  the  eastern  bridge  approach  rendering 
the  dam  useless. 

Tide  data  for  the  Wicomico  River  indicates  a  mean  high  tide  of 
2.07  feet  above  m.s.l.  and  a  mean  low  tide  of  0.93  feet  below 
mean  sea  level.  Driven  timber  sheeting  forming  a  sharp 
crested  weir  across  the  Wicomico  River  just  upstream  from 
Isabella  Street  eliminates  the  affect  of  normal  tidal 
fluctuations  upon  tailwater  levels  at  the  present  dam  for 
Johnson's  Pond  since  its  crest  elevation  exceeds  mean  high 
tide  events.  However,  during  record  high  tide  events,  the 
weir  becomes  submerged  and  tidewaters  extend  to  the  spillway 
apron  at  Johnson's  Pond.  Available  data  indicates  that  the 
August  1933  flood  produced  a  record  high  tide  of  8.07  feet 
above  m.s.l. 

c.  Visual  Observations.  Several  observations  made  during  the 
visual  inspection  of  the  Johnson's  Pond  impoundment  are 
particularly  relevant  to  the  hydraulic  and  hydrological 
evaluations. 


(1)  Embankment.  The  field  survey  of  the  embankments  or  non- 
overflow  sections  of  the  dam  adjacent  to  the  left  and 
right  wingvalls  of  the  ogee  spillway  indicates  that  the 
crests  of  the  existing  non-overflow  sections  are  lower 
than  their  design  elevation  of  16  feet  above  m.s.l.  The 
low  points  for  the  left  and  right  non-overflow  sections 
are  15.1  and  14.5  feet  above  m.s.l. ,  respectively.  The 
data  for  the  existing  crests  of  the  non-overflow  sections 
was  employed  in  subsequent  hydraulic  analyses. 

(2)  Ogee  Spillway  and  Appurtenant  Structures.  The  spillway 
crest  has  been  constructed  in  accordance  with  the  record 
contract  drawings.  The  three  48-inch  by  48-inch  sluice 
gates  which  control  discharges  through  openings  in  the 
ogee  spillway  below  its  crest  were  demonstrated  during 
the  visual  inspection  and  operated  as  designed.  These 
gates  are  normally  closed  except  for  a  short  period  in 
the  winter  when  the  pool  level  is  lowered  to  implement 
vegetation  control  measures.  Subsequent  hydraulic 
analyses  assumes  that  these  gates  are  in  a  closed 
position  during  the  occurrence  of  a  major  flood  event. 

(3)  Downstream  Conditions.  Failure  of  the  dam  impounding 
Johnson's  Pond  could  cause  significant  damage  to  the 
intensely  developed  industrialized  area  downstream 
between  Isabella  Street  and  U.S.  Route  50.  Large  fuel 
oil  storage  depots  serving  the  Maryland  Eastern  Shore 
characterize  the  major  type  of  industrial  development  in 
this  area.  Other  facilities  situated  in  this  reach 
include  a  brickyard,  feed  supply  center,  automotive  parts 
warehouse,  concrete  plant,  and  state  highway  maintenance 
yard.  Because  of  the  constricted  opening  at  the  Isabella 
Street  bridge,  a  dam  failure  could  also  result  in  over¬ 
topping  of  the  Isabella  Street  bridge  approaches  and 
severing  Isabella  Street,  a  Salisbury  thoroughfare. 
Several  shore  residences  situated  just  upstream  from  the 
dam  but  adjacent  to  and  just  slightly  above  the  crest 
elevation  of  the  left  dam  abutment  could  also  be  damaged 
if  the  dam  abutments  were  overtopped.  In  keeping  with  the 
potential  hazard  classification  criteria  established  by 
the  Office  of  the  Chief  of  Engineers  (OCE),  the  down¬ 
stream  conditions  suggest  that  a  high  hazard  classifica¬ 
tion  be  assigned  to  the  dam  impounding  Johnson's  Pond. 

Overtopping  Potential.  According  to  the  criteria  promulgated 
by  the  Office  of  the  Chief  of  Engineers,  the  recommended 
Spillway  Design  Flood  (SDF)  for  a  dam  classified  as 
"intermediate”  with  a  "high"  hazard  potential  is  100  percent 
of  the  Probable  Maximum  Flood  (PMF). 


The  Probable  Maximum  Precipitation  (PMP)  index  as  adjusted 
for  the  Johnson's  Pond  drainage  area  is  21.1  inches  in  24 
hours.  Employing  criteria  established  by  the  Corps  of 
Engineers,  Baltimore  District,  100  percent  and  50  percent  PMF 
inflow  hydrographs  developed  using  the  HEC-1  computer  program 
have  peaks  of  15,800  and  7,900  cfs,  respectively.  The  8400 
cfs  discharge  rate  employed  in  the  original  spillway  design 
would  occur  during  a  flood  event  equivalent  to  54  percent  of 
the  Probable  Maximum  Flood. 

PMF  inflow  hydrographs  were  routed  through  Johnson's  Pond  for 
percentages  ranging  from  10  to  100  percent  of  the  PMF  with 
each  routing  starting  at  the  normal  pool  level  of  11.1  feet 
above  m.s.l.  These  initial  analyses  employ  ogee  spillway 
discharge  ratings  which  neglect  the  affect  of  spillway 
submergence  caused  by  downstream  conditions.  .  Spillway 
submergence  resulting  from  backwater  may  occur  as  a  result  of 
the  severe  downstream  channel  constriction  caused  by  the 
approaches  to  the  Isabella  Street  bridge.  The  initial 
analyses  suggest  that  the  Johnson’s  Pond  spillway  can  pass 
approximately  43  percent  of  the  PMF  without  overtopping  the 
adjacent  non-overflow  sections  of  the  dam.  However,  for  the 
50  percent  PMF  routing,  the  reservoir  water  level  reached  an 
elevation  of  14.9  feet  above  m.s.l.  overtopping  the  low 
point  in  the  right  dam  embankment  by  0.4  feet.  For  the  100 
percent  PMF  routing,  the  reservoir  water  level  reached  an 
elevation  of  16.9  feet  above  m.s.l.  overtopping  the  embank¬ 
ment  low  point  by  2.5  feet.  Additional  results  for  the 
initial  routing  analyses  are  found  in  Appendix  D. 

Downstream  channel  routings  of  outflow  hydrographs  generated 
by  the  above  reservoir  routings  indicate  that  the  barrier 
caused  by  the  approaches  to  the  Isabella  Street  bridge  will 
produce  backwater  conditions  extending  upstream  to  the 
Johnson's  Pond  spillway.  In  addition  these  analyses  indicate 
that  these  approaches  will  be  overtopped  if  the  flood  event 
exceeds  10  percent  of  the  PMF.  If  these  bridge  approaches 
fail  upon  overtopping,  the  results  from  the  initial  reservoir 
routing  analyses  for  Johnson's  Pond  can  be  considered  valid 
since  backwater  conditions  caused  by  the  bridge  embankment 
would  not  materialize  for  the  50  and  100  percent  PMF  events. 
If  it  .is  assumed  that  the  bridge  approaches  do  not  fail,  this 
affect  or  resultant  backwater  conditions  upon  the  spillway 
discharge  must  be  considered. 

Additional  analyses,  which  consider  these  potential  backwater 
conditions,  were  performed  for  Johnson's  Pond  using  inflow 
hydrographs  ranging  from  10  to  100  percent  of  the  PMF.  Under 
these  conditions  the  additional  analyses  suggest  that  the 
Johnson's  Pond  spillway  can  pass  only  approximately  11 
percent  of  the  PMF  without  overtopping  the  non-overflow 
sections  of  the  dam.  For  the  50  percent  PMF  routing  the 
reservoir  water  level  reached  an  elevation  of  16.9  feet 
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above  m.s.l.  overtopping  the  embankment  low  point  by  2.4 
feet.  For  the  100  percent  PMF  routing,  the  corresponding 
water  level  and  overtopping  depth  are  18.2  feet  above  m.s.l. 
and  3.7  feet,  respectively.  Results  for  intermediate 
routings  of  the  alternate  analyses  are  found  in  Appendix  D. 

e.  Spillway  Adequacy.  It  is  probable  that  the  approaches  to  the 
Isabella  Street  bridge  would  fail  prior  to  any  failure  of 
embankments  adjacent  to  the  Johnson's  Pond  spillway.  For 
this  reason,  the  initial  reservoir  routing  analyses,  which 
neglect  tailwater  conditions  caused  by  the  constriction  at 
Isabella  Street,  have  been  employed  in  evaluating  the 
spillway  adequacy.  These  analyses  indicate  that  overtopping 
of  the  Johnson's  Pond  embankment  during  the  occurence  of  a  50 
percent  PMF  event  would  have  a  duration  of  10.0  hours.  It  is 
judged  that  a  0.4  foot  maximum  overtopping  depth  and  10.0- 
hour  duration  could  be  sufficient  to  result  in  failure  of  the 
dam  embankment.  Dam  failure  analyses  have  been  performed  for 
two  different  failure  configurations  for  a  50-percent  PMF 
event  assuming  each  failure  begins  when  the  dam  first  starts 
to  be  overtopped.  (Failure  configurations  are  identified  in 
Appendix  D).  On  the  basis  of  these  analyses,  routing  of  the 
resultant  flood  wave  downstream  suggests  that  failure  of  the 
Johnson's  Pond  dam  would  raise  water  levels  in  the 
industrialized  area  between  Isabella  Street  and  U.S.  50  by 
only  0.5  feet  to  0.7  feet  over  the  water  surface  that  existed 
just  prior  to  failure,  depending  upon  the  breach 
configuration  employed.  It  is  important  to  note,  however, 
that  flood  levels  produced  by  passage  of  a  50  percent  PMF 
flood  event  through  this  industrialized  reach,  assuming  no 
dam  failure,  would  exceed  the  top  of  the  adjacent  seawalls  by 
approximately  5  feet.  Such  levels  could  cause  serious  damage 
to  the  industrialized  development  in  this  area  and  would 
undoubtedly  pose  a  hazard  to  loss  of  life.  It  is  judged  that 
an  increase  of  less  than  one  foot  over  this  flood  level  by  a 
c.oncurrent  failure  of  Johnson*' s  Pond  would  not  significantly 
increase  the  hazard  to  loss  of  life  already  existing  prior  to 
the  dam  failure.  Therefore  the  spillway  is  rated  as 
inadequate  but  not  seriously  inadequate  in  accordance  with 
Office  of  the  Chief  of  Engineers  guidelines. 

f.  Additional  Considerations.  In  evaluating  the  overtopping 
potential  and  spillway  adequacy  of  Johnson's  Pond,  it  was 
assumed  that  the  peak  spillway  discharge  resulting  from  a  50 
percent  probable  maximum  flood  event  occurred  when  the  water 
level  in  the  downstream  reaches  was  at  a  mean  high  tide  level 
of  2.1  feet  above  m.s.l.  Should  the  occurrence  of  such  ar. 
event  coincide  with  a  high  tide  equal  in  magnitude  to  the  8.1 
high  tide  of  record  for  the  Salisbury  area,  it  follows  from 
the  previous  analyses  that  failure  of  the  Johnson's  Pond  dam 
would  not  significantly  increase  the  hazards  associated  with 
the  flood  and  record  high  tide  event  over  those  hazards 
already  existing  prior  to  the  failure. 
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SECTION  6 

STRUCTURAL  STABILITY 


Evaluation  of  Structural  Stability 


a.  Visual  Observations. 

(1)  Embankment.  No  deficiencies  were  noted  for  the  clay  fill 
embankment  on  either  side  of  the  ogee  crest  which  could 
adversely  affect  the  structural  stability  of  the  dam. 


(2)  Appurtenant  Structures.  At  this  time,  the  cracks  noted 
in  the  wingwalls  and  in  the  ogee  spillway  are  not 
considered  large  enough  to  adversely  affect  the 
structural  stability  of  the  dam.  However,  the  existing 
cracks  should  be  repaired  so  that  they  do  not  enlarge  and 
pose  a  potential  threat  to  the  stability  of  the  dam. 


b. 


Design  and  Construction  Data. 


(1)  Embankment.  The  stability  of  the  clay  fill  embankment 
cannot  be  adequately  evaluated  because  of  insufficient 
construction  records  and  design  calculations. 


(2)  Appurtenant  Structures.  The  contract  drawings  include 
the  structural  details  of  the  appurtenant  structures  and 
are  sufficient  to  assess  the  adequacy  of  the  ogee 
spillway,  wingwalls,  and  sluice  gates. 

c.  Onerating  Records.  The  structural  stability  of  the  dam  is 
not  considered  to” be  affected  adversely  by  its  operational 
features  of  the  dam. 

d.  Seismic  Stability.  Johnson's  Pond  dam  is  located  in  Seismic 
Zone  1.  Based  on  our  visual  observations,  the  static 
stability  of  the  dam  appears  to  be  adequate.  Consequently, 
the  structure  should  present  no  hazard  from  earthquakes. 


SECTON  7 

ASSESSMENT  AND  RECOMMENDATIONS/REMEDIAL  MEASURES 
7.1  Dam  Assessment. 


a.  Assessment .  Johnson's  Pond  is  an  intermediate,  high  hazard 

impoundment.  Failure  of  the  dam  embankment  could  cause 
significant  damage  to  the  intensely  developed  industrialized 
area  downstream  between  Isabella  Street  and  U.S.  Route  50. 
The  visual  observations  indicate  that  the  embankment  of 
Johnson’s  Pond  is  in  good  condition.  At  this  time,  the  cracks 
noted  in  the  wingwalls  and  the  ogee  spillway  are  not  large 
enough  to  adversely  affect  the  structural  stability  of  the 
dam.  However,  the  cracks  should  be  repaired  before  they 
enlarge  and  pose  a  threat  to  the  structural  stability. 

Hydrologic  and  hydraulic  analyses  indicate  that  the  Johnson's 
Pond  dam  would  be  overtopped  during  a  flood  equaling  50 
percent  of  the  Probable  Maximum  Flood  (PMF),  but  would  not  be 
overtopped  by  a  flood  event  equal  to  or  less  than  48  percent 
of  the  PMF.  Dam  breech  analyses  suggest  that  failure  of  the 
Johnson's  Pond  dam  would  raise  water  levels  in  the 
industrialized  area  between  Isabella  Street  and  U.S.  Route 
50  by  less  than  one  foot  over  the  water  surface  that  would 
have  existed  just  prior  to  failure.  It  is  judged  that  this 
nominal  rise  in  flood  levels  would  not  significantly  increase 
the  hazard  to  loss  of  life  than  that  already  existing  prior  to 
dam  failure.  Therefore,  the  spillway  of  the  Johnson's  Pond 
dam  is  rated  as  inadequate,  but  not  seriously  inadequate. 

b.  Adequacy  of  Information.  Coupled  with  the  visual  observa¬ 
tions,  the  available  information,  even  though  it  does  not 
include  construction  records  or  design  calculations  for  the 
clay  fill  embankments,  is  considered  to  be  sufficient  to  make 
the  recommendations  that  are  given  below. 

c.  Urgency.  Although  there  is  no  urgency  in  instituting  the 
remedial  measures  recommended  below,  the  measures  should  be 
accomplished  in  a  timely  manner. 

d.  Necessity  for  Additional  Information.  No  additional  informa¬ 
tion  is  needed. 

7.2  Recommendations/Remedial  Measures . 


It  is  recommended  that  the  following  remedial  measures  be 
implemented  by  the  Owner: 

a.  Conduct  a  hydrologic  and  hydraulic  study  to  determine  what 
remedial  measures  are  necessary  to  provide  adequate  capacity 
of  the  spillway. 
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Repair  the  cracks  which  extend  through  the  right  and  left 
wingvalls  from  the  crest  of  the  ogee  spillway  to  the  top  of 
each  wingwall. 

Repair  the  cracks  noted  in  the  ogee  spillway  before  the 
cracks  enlarge. 

Raise  the  embankment  to  the  design  elevation. 

Carefully  inspect  the  ogee  spillway  for  additional  cracks, 
seepage  through  cracks,  or  displacement  of  concrete  along  the 
cracks  at  least  once  a  year  while  the  water  level  is  down. 

Develop  a  formal  warning  system  to  alert  downstream  residents 
in  the  event  of  emergencies. 
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VISUAL  INSPECTION  CHECKLIST 


PHASE  I 


VISUAL  INSPECTION 
PHASE  I 


RIPRAP  FAILURES 


VISUAL  INSPECTION 


VISUAL  IHSPECTION 


VISUAL  INSPECTION 
PHASE  I 


A6  Of  9 


VISUAL  INSPECTION 
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VISUAL  INSPECTION 
PHASE  I 


A8  of  9 


Left  Wingv^oJi- 

Vertical  CracK. 

Through  Wing  wall - ’ 

Concrete. 

Spalling - O// 


CracKed.  Concrete 
on  Upstream  Jide 
up  Dam - s. 


3  Sluice  Cates- 


3  Small  CracKe 
heroes  Crest - 

Crest"  EleV-  +U‘ 


Vertical  CracK 
in  Concrete - 


Vertical  CrocK 
^Through  Wingm/aU- 

’"X.  | 


•Right  Wing  wall 


Z 


v 

•Dam  Crest  "X 

Survey  tine 


-Horijontal  cracKs 
in  dam 


Spillway 


r 

X 


SCALE  IN  FEET 


PHASE  I  INSPECTION  REPORT 
NATIONAL  OAM  INSPECTION  PROGRAM 

JOHNSON'S  POND 

CITY  OF  SALISBURY 

RESULTS  OF 
VISUAL  INSPECTION 


JULY  I960 


PLATE  A-l 


t 


APPENDIX  B 

ENGINEERING  DATA  CHECKLIST 
PHASE  I 


t 


CHECKLIST 

ENGINEERING  DATA  NAME  OF  DAM  sJoVsnSan'* 

DESIGN,  CONSTRUCTION,  OPERATION 


CHECKLIST 
ENGINEERING  DATA 
DESIGN,  CONSTRUCTION,  OPERATION 


CHECKLIST 


JULY  1980 


PIUTE  C-l 


JOHNSON'S  POND 


Vertical  crack  in  dam  near  left  end 
of  dam 


H.  Downstream  of  Isabella  Street  Bridge 

C-4 


/ 


appendix  d 

hydrology  and  hydraulics 


BASE  DATA  FOR  DETERMINATION  OF  PROBABLE 
MAXIMUM  FLOOD,  UNIT  HYDROGRAPH  AND 
INFLOW  HYDROGRAPHS 

Name  of  Dam:  Johnson's  Pond  Dam  NDI-ID  MD-11 

Unit  Hydrograph  Parameters 


Watershed  Drainage  Area 
Main  Channel  Length,  L 
Main  Channel  to  Centroid  Legg^h,  Lea 
Lag  Time  tp  =  Ct  (Lx  Lca)u’ 

Basin  Zone  Location  from  Unit  Hydrograph 
Coefficient  Map 
Basi^  Coefficients 


42  sq.  miles 
11.18  miles 
4.94  miles 
13.6  hours 


Inflow  Hydrograph  Parameters 

Base  Flow  at  Start  of  Storm 
Initial  Rainfall  Loss 
Uniform  Rainfall  Loss 

Ratio  of  Peak  Discharge  Used  to  Compute 
Base  Flow  which  Deviates  from  Hydrograph 
Falling  Limb 

Ratio  of  Recession  Flow  occuring  10 
Tabulation  Intervals  Later 


1.5  c.f.s./sq.  mile 
1  inch 

0.05  inches /hour 


Rainfall  Data 

Probable  Maximum  Precipitation  Index 
for  24  hours  and  200  square  miles 
Percentage  Adjustments  of  PMP  for 
Drainage  Area 

6  hour  storm 
12  hour  storm 
24  hour  storm 


25  inches  (Zone  6) 


Basin  Coefficients  and  Hydrograph  Data  established  by  Corps  of 
.  Engineers  Baltimore  District. 

Hydrometeorological  Report  33,  Corps  of  Engineers,  1956 
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Tabulation  of 

Reservoir  Area  and  Storage  Vs. 

Elevation 

Name  of  Dam:  Johnson's 

Pond  Dam,  NDI-ID  MD-11 

Pool 

Surface 

Reservoir 

Elevation 

Area 

Storage 

feet  above 

acres 

acre-feet 

m.  s.l. 

-5  (Bottom  of  Pool) 

0 

11.1  (Normal  Pool) 

1043 

904 1 

14.5  (Top  of  Dam) 

2742 

19302 

15.0  (Maximum  Design 
Flood  Level) 

3002 

20702 

20.0 

5504 

35621 

Comments: 

Actual  bottom  pool  elevation  equals  -  5  feet  m.s.l. 
However  a  bottom  pool  elevation  of  -15  feet  m.s.l.  was 
used  in  employing  the  HEC-1  "Conical  Storage"  computer 
analysis  to  reflect  the  bowl  shape  of  Johnson's  Pond  for 
a  more  accurate  storage  capacity  determination. 


Computed  by  HEC-1  Computer  Analysis 

2 

Interpolated  by  Rummel,  Klepper  and  Kahl 

3 

Source  "Watershed  Construction  Permit  Activity  Record," 
Johnson's  Pond  Dam 

4 

Area  planimetered  from  2000  scale  USGS  maps,  dated  1942 
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SPILLWAY  RATING  CURVE  TABLE^ 


Name  of  Dam:  Johnson's  Pond  Dam,  NDI-ID  MD-11 


Reservoir 

Water 

Elevation 

ft. 

10.6 

10.81 

11.0 

11.07 

12.0 


Spillway 
Capacity 
Without 
Tailwater 
c .  f .  s . 

0 

7.74 

21.8 

27.0 

949 


Spillway 
Capacity 
Wi  th 

Tai 1 water 
c. f . s. 

0 

7.74 

21.8 

27.0 

200 


) 

i 


13.0 

2837 

700 

14.0 

5306 

1450 

15.0 

8243 

2500 

16.0 

11581 

4250 

17.0 

— 

7400 

Calculation  Basics 

Ogee  Spillway  Capacity  Without  Tailwater: 

Q  =  CLH1*5 

*  3.6  x  (300  ft  -  6  ft)  H1’5 

=  1058  H^*^,  where  H  =  Reservoir  Water  Elevation  minus  11.07 
Ogee  Spillway  Capacity  With  Tailwater: 

Q  -  Cs  LH  1,5 

*  Cs  x  294  where  H  is  as  defined  above  and  Cs  varies  with 

tailwater  levels  . 


Calculated  by  Rummel,  Klepper  and  Kahl 

Refer  to  "Modified  Discharge  Coefficient,  Cs,  Computat ions" 
on  Page  D-4 
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Comment:  Analysis  assumes  Isabella  Street  bridge 
fails  prior  to  failure  of  Johnson's  Pond 
Dam.  Routing  reach  extends  from  Station 
to  Station  4. 
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JOHNSON’S  POND 


APPENDIX  F 
REGIONAL  GEOLOGY 


The  Johnson's  Pond  dam  is  situated  on  the  sediments  of  the  Pliocene 
Beaverdam  Sand  and  the  Pleistocene  Parsonsburg  Sand,  which  include  sand 
and  silty  sand  which  is  locally  interbedded  with  gravelly  sand  and  clayey 
silt.  These  sediments  of  the  Coastal  Plain  Provience  lie  unconformably 
on  the  Upper  Miocene  deposits  of  the  Yorktown  Cohansey  and  the  Pensaulken 
Formations.  The  Parsonsburg  Sand  is  a  relatively  thin  deposit  in  the 
area,  rarely  exceeding  a  depth  of  10  feet.  The  thickness  of  the 
Beaverdam  Sand  is  approximatley  30  feet,  and  the  deposits  generally 
thicken  to  the  northwest  and  to  the  southeast. 
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WALSTON  SILT  (UPPER(?)  AND  MIDDLE(?)  PLIOCENE)  -  Clay 
and  silt,  interstratifled  with  poorly  sorted  clayey  sand.  Orange, 
brown,  or  mottled  red  and  white  in  upper  weathered  part  of 
Formation,  grading  to  greenish  gray  and  dark  gray  in  unweathered 
lower  part  of  Formation.  Most  of  the  formation  is  deeply 
weathered,  hence  brightly  colored.  Locally,  thin,  light-colored, 
horizontally  stratified,  burrowed  sand  overlies  the  clay -silt  beds  and 
may  be  part  of  the  Formation.  Hie  Walston  Silt  underlies  the 
highlands  (elevations  as  much  as  24  m  or  80  ft)  in  the  central  and 
eastern  parts  of  the  County.  Despite  the  rolling  topography  of  this 
highland  region,  the  Formation  is  for  the  most  part  poorly  exposed. 
Extensive  outcrops  of  this  unit  are  found,  however,  in  the  road  cuts 
just  east  of  Powellville  on  Md.  Route  350.  Here,  as  much  as  6.0  m 
(20  ft)  or  nearly  half  the  total  thickness  of  the  Formation  is 
exposed.  At  these  locations  the  Formation  consists  of  pale-gray 
massive  clayey  silt  (typically  1.3  m  or  4  ft  thick)  and  white  to 
pale-gray  sequences  of  thinly  bedded  poorly  sorted  sand  and  clay 
(typically  3.0  m  or  10  ft  thick).  The  basal  contact  with  the 
Beaverdam  Sand  is  sharp  but  unduiatory.  Gravel,  mostly  weathered 
chert  as  much  as  6  cm  (2.5  in)  in  diameter,  is  found  locally  along 
this  contact. 


ppiil.Ufl  BEAVERDAM  SAND  (UPPER(?)  AND  MIDDLE(?)  PLIOCENE)  - 
Sand  and  silty  sand  locally  interbedded  with  gravelly  sand, clay-silt, 
*  1  and  rare  peaty  sand  or  clay.  Aquamarine,  pale  green  or  white  where 

unweathered;  orange  or  red  brown  where  weathered. 
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ALLUVIUM  (HOLOCENE)  ■  Largely  sand,  gravelly  sand  or  clay. 
Narrow  deposits  fill  most  stream  valleys,  particularly  in  the  eastern 
half  of  the  County;  generally  thin  and  poorly  exposed.  The 
headward  part  of  a  typical  valley  is  swampy  and  underlain  by  peaty 
sand  or  clay.  Downstream,  the  alluvium  is  mainly  sand  or  gravelly 
sand,  depending  upon  the  texture  of  the  formation  traversed  by 
any  given  stream. 
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TIDAL  MARSH  DEPOSITS  (HOLOCENE)  •  Silty  clay  to  fine  sand, 
dark  gray  to  gray- brown,  largely  muck.  Woody  debris  and  finely 
comminuted  organic  matter  abundant. 


PARSONSBURG  SAND  (UPPER  WISCONSIN)  -  Mostly  sand,  loose 
and  light  colored;  pale  yellow,  yellowish  orange,  pale  red-brown,  or 
white.  Locally  at  base  where  peaty,  the  sands  are  dark  gray-brown. 
Most  of  the  sand  is  medium-grained,  although  coarse  sand  and  sand 
containing  granules  is  locally  common.  Sorting  varies  in  vertical 
cuts  from  good  to  poor.  In  outcrop  the  upper  few  meters  of  the 
Formation  are  red-brown,  slightly  clayey,  and  appear  to  be 
extensively  burrowed.  The  material  is  laced  with  numerous 
cylindrical  burrows  about  3  cm  (1  in)  in  diameter  and  5-15  cm 
(2-6  in)  long.  Below  the  massive  reddened  zone,  thin  bands  of 
red-brown  clayey  sand  are  common  in  the  thicker  sections  to  a 
depth  of  as  much  as  3  m  (10  ft).  In  some  of  the  thickest  sections, 
the  lower  part  of  the  Parsonsburg  Sand  is  well  stratified  with  small 
scale  cross  beds.  Concentrations  of  black  minerals  are  common  in 
the  cross-bedded  portion. 


KENT  ISLAND  FORMATION  (MIDDLE  WISCONSIN  OR  UPPER 
SANGAMON)  -  Predominantly  sand,  white,  yellow,  brown,  or  pale 
to  medium  gray,  interstratified  with  thin  beds  of  dark-gray  silt  or 
silty  fine-grained  sand.  Light-gray  to  white  gravelly  sands  common 
at  the  base  of  the  Formation.  Underlies  a  broad  lowland  in  the 
western  part  of  the  County  between  hilly  topography  of  the 
Parsonsburg  Sand  along  the  east  side  of  the  Nanticoke  River  and  a 
sandy  terrain  about  5  miles  east  of  the  river  along  a  highly  dissected 
northwest-trending  scarp  extending  from  Crows  Nest  on  the 
southeast  to  Mardela  Springs  on  the  northwest.  Most  of  the  land 
surface  here  is  at  elevations  ranging  from  3.0-7. 6  m  (10  to  25  ft). 
Small  dune-shaped  sand  bodies  wjhicn  rise  above  this  general  level  are 
scattered  across  the  lowland.  North  of  Mardela  Springs,  a  small  area 
of  lowland  deposits  flanks  the  east  side  of  the  lower  Nanticoke  River 
as  far  as  the  northern  part  of  the  County. 
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